Telomere dysfunction is related to the intrinsic radio-resistance of human oral cancer cells.
Evidence from telomerase-deficient mice strongly suggests that dysfunctional short telomeres affect cellular radio-sensitivity but this idea has yet to be extensively tested in relevant human cancer types such as oral squamous cell carcinomas (OSCCs), which are frequently treated by radiotherapy. The OSCC line BICR7 has low levels of telomerase activity, short telomeres and high levels of telomere dysfunction (judged by a high level of anaphase bridges); whereas the BICR6 line has high levels of telomerase and is more radio-resistant. Ectopic expression of the human TElomerase Reverse Transcriptase (hTERT) reduced telomere dysfunction and increased radio-resistance in BICR7 cells, but not BICR6. Furthermore, the radio-resistance of GM847 cells, which use telomerase-independent mechanisms of telomere maintenance, and of telomerase-negative normal human fibroblasts with long telomeres are similarly unaffected by ectopic expression of telomerase. We tested whether telomere function, as measured by the Anaphase Bridge Index (ABI), was found to be a useful predictor of radio-resistance in a panel of OSCC lines. Using inverse regression analysis, we found a strong inverse relationship between the ABI and radio-resistance (P<0.001), as measured by the Surviving Fraction at 4Gy (SF4). These results suggest that telomerase inhibitors could sensitise a subset of oral SCCs with short telomeres to radiotherapy and for the first time demonstrate that the tumour ABI may assist the selection of cancers that would be suitable for such sensitisation therapy.